Introduction
Portfolios have been defined as a collection of evidence and reflections that students use to demonstrate the results of specific learning and are an effective method of assessing personal and professional development 1 . Thus, the portfolio is a method designed by the students who must identify evidence that allows them to assess their knowledge, skills and attitudes (competence), as well as the learning process itself [2] [3] [4] . In this context, the students are considered as agents: "somebody who acts and causes change and whose achievements can be judged by their own values and objectives, regardless of assessments associated with external criteria" 5 .
There are many different types of portfolios 6, 7 , including the collective portfolio, which involves the acquisition of competence in a group, encouraging teamwork and training future professionals in problem-solving and decision-making. This version of social reality presupposes that professional training leads to a new rationality. Students must be prepared to provide the most adequate, competent, democratic and effective answers to the enormous challenges that await them in contemporary society, particularly in the area of health. Therefore, the development of skills, in terms of making people and organizations more reflective, competent and efficient, is indispensable in the training of new professionals 8 . This emphasizes the potential of the reflective portfolio as a method of teaching, learning and assessment, through the development of the following skills: decision-making; knowing how to work as part of a team, including inter-disciplinary teams and occasionally trans-disciplinary teams; communication skills; development of critical, reflective and creative thought; strengthening autonomy in the learning process.
However, in spite of all of the positive points in favor of the reflective portfolio, there is a consensus about the fragility of the assessment and validation of this method in the day-to-day operation of universities. Driessen et al. 9 stated that assessing a portfolio is complex due to its open, dynamic and flexible format. The same authors defended more global assessments with trained appraisers and stated that the richness and complexity of portfolios cannot be captured by analytical assessment criteria and extremely technical checklists can easily trivialize the assessment. From this perspective, it is essential to create portfolio analysis tools that ensure each portfolio is designed for the specific learning context of the student or group in question.
With this fragility of the assessment and validation of portfolios in mind, the aim of the present study was to assess and validate the collective portfolio as a method of teaching, learning and assessment, in terms of professional health training, as well as to present a tool created and tested for this purpose.
Materials and methods

Context
The construction of a collective portfolio is used as a didactic method of teaching, learning and assessment in the discipline of Health Policy for graduate courses in a Brazilian public university. The aim is to use this active method in large groups. The primary purpose of the portfolio is to promote learning associated with health policies, stimulating critical thought and enabling students to decipher reality, acquire autonomy of judgment and share accountability in knowledge building while part of a team. The portfolios are built collectively in groups composed of approximately six students.
At the beginning of the semester, the learning objectives, related to the construction of the portfolio, are designed jointly by teachers and students. In order to guarantee a clear structure with well-defined criteria and guidelines, students are instructed in all of the phases that should be carried out while constructing a portfolio: planning (before the activity); monitoring activities and the monthly assessment process (four assessments per semester); real-time assessments and feedback, with constant dialogue between teachers and students and between the students themselves 3, 4, 10 . The teacher who is accompanying the post-graduate students meets the groups, analyzes and discusses the items in the portfolio and promotes debate and questions about the evidence used. It is important to highlight that the assessment tool for the professor and the self-assessment tool for students was created and implemented in 2011, based on the experience of the professor and broad theoretical foundations, having been tested and discussed with students. Its structure is composed of learning objectives and aspects of classification and assessment (needs to improve, progressed adequately, progressed remarkably, exceptional).
Cotta et al. 10 proposed four stages in the construction of a portfolio: 1) Search and conceptual production: the first proposed activity suggests that students search the scientific literature for the concepts, definition and aims of the portfolio (extra-curricular activity) and elaborate an individual and collective concept based on the literature consulted, including a list of the characteristics that a reflective portfolio should contain; 2) My trajectory: memories written at the beginning and end of the semester; 3) Learning with the group: activities designed and conducted in a group using narratives (reports of experiences in different practical scenarios), according to the theses involved; 4) Creative space: free space where the group can express their creativity using cartoons, poems, songs, photos and artwork from written and electronic media, associated with critical thought.
Assessment inventory
An inventory of analysis of the quality of portfolios was created as a result of the studies conducted by Driessen et al. 9 , Gadbury-Amyot et al. 11 and Cotta et al. 3, 10 with the aim of assessing portfolios using documentary analysis.
The items (20 questions, Table 1 ) in the inventory were formulated based on previously referenced studies, as well as the learning objectives proposed by the professor responsible for the discipline at the beginning of the process and the assessment and self-assessment criteria contained in the assessment tool. A Likert scale was created to measure the criteria. The scale was designed with five points and was ordered as follows: clearly not contemplated; partially not contemplated; neutral; partially contemplated; clearly contemplated.
The constructs were formulated based on the theoretical assumptions of Lizarraga 12 adapted by Cotta et al. in 2011 10 and 2013 3 in which cognitive skills were divided as follows: comprehensive thought, which promotes skills such as comparison, classification, analysis, synthesis and the creation of arguments; critical thought, which promotes skills such as the investigation of the reliability of sources, the interpretation of causes, analogical reasoning and deduction; creative thought, which refers to the possibility of generating ideas, establishing associations, producing images, creating metaphors and establishing goals. In addition, theoretical aspects related to studies by Driessen et al. 9 and Gadbury-Amyot et al. 11 were included. A pilot study was carried out by the research team in order to adjust the formulation of the inventory items and their respective instructions. Ten post-graduate student portfolios were analyzed from the area of health promotion. It is worth noting that the appraiser used the items of the inventory scale for each activity in the portfolio to help analyze the portfolios.
Procedure
In total, 70 portfolios, designed between 2008 and 2013, were analyzed. Three properly trained appraisers performed the analysis. In order to increase inter-appraiser reliability, the appraisers discussed the items of classification of two portfolios, which were excluded from the present study. The analysis was performed blind by all appraisers.
Data analysis
When assessing the measurement properties of an adapted tool, Guillemin et al. 13 proposed an assessment of the reliability and validity of the tool.
The Descriptive analysis (mean and standard deviation) and the t-test were performed with the data to compare results from the years the portfolios were produced (2008 to 2013). The data were analyzed using SPSS 20.0 and Stata 11.0 software.
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Results
The most significant finding of the present study was the high reliability of the analysis tool (Inventory of collective portfolio quality), as shown in Table 1 . The constructs (layout and organization, comprehensive, reflective, critical and creative thought) exhibited Cronbach alpha values greater than 0.7, which confirmed the high reliability of the tool in terms of analyzing the portfolio.
The weighted Kappa test revealed an elevated and significant agreement between the appraisers, taken two by two. The mean level of agreement was greater than 90%, as shown in Table 2 .
Therefore, it is worth noting that the analysis tool and the analysis performed by the appraisers were reliable in terms of the assessment conducted, which involved a careful and detailed pre-test, as well as the knowledge and experience of the appraisers in relation to the construction of portfolios.
With regards to the quality of the portfolio, the constructs present in the inventory (layout and organization, comprehensive, reflective, critical and creative thought) can be seen in Table  3 , along with their mean and standard deviation values.
As can be seen in Table 3 , most of the items exhibited values higher than 3 (neutral and generally contemplated) and these values increased considerably in the years 2011 and 2012. The items with values below 3 were associated with reflective thought when assessing the students capacity to build and rebuild concepts (item 9), thereby demonstrating the student´s difficulty in presenting literature related to the adequate construction of concepts. Another item with values below 3 (also associated with reflective thought) was the presentation of strengths and weaknesses during the construction of the portfolio (item 11). Some of the portfolios omitted this item entirely or only included it in one phase. The critical thought construct (item 16), which deals with deep and theoretical coherence of the evidence in the portfolio, also exhibited a mean value below 3. This was due to the fact that the bibliographical references were not evident or there were few connections between texts.
In the creative thought construct, item 20 exhibited a value below 2 due to the fact that the creation of a group in virtual communities was not obligatory and was meant to facilitate communication and teamwork, as well as helping decision-making and allowing students to make optimal use of the short time they had for meetings. This decreased the final mean value of this construct somewhat. Notably, this item also exhibited the greatest variability between the portfolios analyzed, particularly in the years after 2010, bearing in mind that no portfolio had previously exhibited this characteristic. When analyzing the entire period of the years studied (2008 to 2103), the greatest variability was associated with items 3, 11 and 19.
In spite of the fact that these items exhibited mean values below 3, the vast majority of the items had a final mean value greater than 3. One notable finding of the present study is the growth of the total mean value of the constructs over time, which indicates appropriation of the process of portfolio construction. The t-test of the mean values, displayed in Table 4 , reveals a significant difference, indicating that all of the constructs were assessed more adequately from 2011 onwards. This in turn indicates the construction of better portfolios, as a result of the acquisition of skills and an improvement in the method. The capacity for comprehensive, reflective, critical and creative thought improved This assessment tool involves learning objectives and assessments for each item, including competence (skills, knowledge and attitudes). This tool enabled a clarification of the method, the assessment criteria and the understanding of the reflective, critical and creative processes. The portfolios exhibited significantly higher values in the items of reflective and critical thought, which indicates that the students analyzed the views of different studies and scholars to form their own opinions. The analysis of the evidence (cartoons, reports, scientific articles) involves more than a list of facts: it explores themes; it questions the opinions provided; it makes connections and inter-connections between the texts and/or documents of the portfolio; ideas are formed leading to a creative and innovative presentation.
The construct with the greatest final mean value in each year was layout and organization. This demonstrates the ease with which the students organized the portfolio using the required steps, providing supplementary evidence and working in a team to develop and create the portfolio.
Discussion
The findings of the present study indicate improvements in the collective portfolio over the years as a method of teaching, learning and assessment, in terms of the acquisition of important skills on behalf of students. The portfolio contributed to an understanding of the content related to health policy and helped the development of the student's skills and attitudes, particularly in relation to reflective, critical and creative thought 3, 10 .
Gadbury-Amyot et al. 11 suggested that portfolios are a valid and reliable method of assessing the competence of a student. Likewise, Driessen et al. 9 stated that the portfolio is a precise tool when assessing reflective competence.
One of the great authors of contemporary pedagogy, Dewey 14 was cited by Rué 15 , who identified four central aspects that are fundamental to all learning: experience; data for reflection; management and generation of ideas; retention of what was learned. Dewey 14 said that reflection is more than simply an ingredient that is necessary for success. It is in fact an intelligent experience in itself. Thus, reflective training becomes indispensable in the context of professional training. However, it demands conditions of effectiveness that incorporate the desire to reflect, as well as the development of knowledge, using determined activities and materials 15 . The changes noticed in portfolios over the years demonstrate the importance of strategies created to help students in the process of acquiring skills (assessment and self-assessment tool, definition of learning objectives), as demonstrated by Driessen et al. 9 , and highlight the significance of the capacity and work of students during the reflection process. Based on the increased score of the constructs, it is clear that the items of the constructs were enhanced after the implementation of the assessment and self-assessment tool in 2011. The portfolio has improved as a method of learning and is now more than just an archive folder (with significant characteristics in the layout and organization). It now constitutes a method that focuses the triad of critical-reflective-creative thought and has become an effective method of assessing skills.
With regards to the teaching, learning and assessment processes promoted by the portfolio, the student should receive all of the necessary guidelines at the beginning, including the learning objectives to be achieved, the skills to be de- veloped and the assessment criteria, all of which should be transferred in a transparent and consensual manner. Coll et al. 16 stated that in order for the student to be interested and motivated, they must understand clearly what they are supposed to do and why: "If a student does not know the reason for an exercise or understand what the task involves and what they themselves need, it will be extremely difficult to accomplish an indepth successful study" 16 . Therefore, the student must act differently, research, create and recreate their knowledge and become autonomous in the learning process. At this moment, the professor abandons his role as a detainer and becomes a guide and epistemological provoker, instructing the students on how to build learning.
Conclusion
The collective portfolio is an important method in skills training. It requires organizational and structural resources that provide the quality necessary to achieve the proposed objectives. In addition to the skills exercised in an individual portfolio, the collective portfolio also promotes teamwork, contributing to the reflection process and the management of conflicts that are inherent in the decision making process. It also contributes to the development of leadership skills and strategies that involve the effective participation of all members of a team in collective tasks and activities. These factors help to prepare the student to work in a multi-professional environment. In addition, feedback related to the collective portfolio is not only provided by the professor, as is the case in individual portfolios, but by the students partners as well, thereby contributing to their process of self-assessment. Further studies are required to ascertain significant differences among the skills promoted by collective and individual portfolios.
The success of the portfolio depends on strategies that provide the students with greater clarity and forms of developing the method, particularly in terms of reflection and critical thought. The analysis of the 70 portfolios revealed that reflective and critical thought have improved in the years 2011 and 2012. This may be the result of the introduction of the assessment and self-assessment tool.
The structure (layout and organization) exhibited significant values, including some greater than 4 (which is the measurement for the scale that is usually used), during all of the years studied. Particular and specific characteristics were presented in the way ideas were organized and presented, which also indicated the development of creativity. In the portfolio assessments highlighted by the literature, there is little evidence in this category. However, the present study presents this aspect as an essential and determining characteristic, within a traditional curricular context, of creating innovative alternatives.
Thus, the inventory of analysis of portfolio quality, which was designed to analyze collective portfolios, was successful in terms of innovating and guiding the analysis of the portfolio and could be adapted to the realities and contexts of different learning processes.
